Short-term depression and long-term enhancement of ACh-gated channel currents induced by linoleic and linolenic acid.
The effects of cis-unsaturated free fatty acids such as linoleic and linolenic acid on ACh-evoked currents were examined using normal and mutant nicotinic acetylcholine (ACh) receptors lacking protein kinase C (PKC) phosphorylation sites on the alpha and delta subunits expressed in Xenopus oocytes. These free fatty acids reduced ACh-gated channel currents during treatment and to a greater extent in Ca2+-free extracellular solution. After treatment, the currents were enhanced as the drug was washed out, but this effect was not observed in the absence of extracellular Ca2+. Linolenic acid was more potent of the current enhancement (300% of the control) than linoleic acid (190% of the control). The current enhancement induced by these free fatty acids was inhibited by the selective PKC inhibitor, GF109203X, while the current depression was not affected. Furthermore, these lipids decreased ACh-evoked currents in mutant ACh receptors to the same extent as in normal ACh receptors, but never enhanced the currents. These results indicate that linoleic and linolenic acid have biphasic actions on ACh receptor currents; a short-term depression and a long-term enhancement. The short-term depression may be due to an interaction with the ACh receptor channels, presumably at Ca2+ binding sites. The long-lasting enhancement appears to result from Ca2+-dependent PKC activation followed by PKC phosphorylation of the ACh receptors.